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(54) Printer and method of resetting it 

(57) A printer comprises means for storing printer 
status information in non-volatile memory means (62), 
and control means (61 , 80) responsive to an external 
reset signal (Vrst) as well as to a power-on reset signal 
for reading the stored status information and for effect- 
ing an initialization process based on the status infor- 
mation. Reset signal processing means (70) are 
provided to detect an external reset signal (Vrst) and to 
output, in response to it, an external reset indicating sig- 



nal (V0) and an internal reset signal (Vr) time delayed 
with respect to said external reset indicating signal (V0). 
The control means is responsive to said external reset 
indicating signal (V0) for writing said status information 
to said non-volatile memory means (62) and responsive 
to said internal reset signal (Vr) for performing said ini- 
tialization process. 
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Description 

[0001] The present invention relates to a printer and" 
to a method of resetting the printer. 

[0002] . Printers and other types of information s 
processing devices typically implement a specific initial- 
ization process when a reset signal is applied. The reset 
signal can be a power-on reset signal, which is gener- 
ated when the power supply to the printer is turned on, 
or an reset signal received through an interface from a 10 
host computer, for example. 

[0003] With a power-on reset, the power switch has 
typically been turned off at some point prior to being 
turned on. In many more recent printers, the power sup- 
ply is not interrupted immediately when the power is 
switch is turned off, but instead is interrupted after wait- 
ing a predetermined delay period. The printer also typi- 
cally performs a particular process during this delay 
period (simply called a "shutdown process" below). This 
shutdown process can include, for example, initializing 20 
certain mechanical parts, such as moving the print head 
to a retracted position, and backing up processed data 
or maintenance data such as certain counter and time 
values. See, for example, JP-A-56-1 24977, JP-A-61- 
233819. JP-A-2-9381 1 , JP-A-4-288274, and JP-A-7- 25 
261888. Such shutdown processes enable processed 
information or states stored when the power switch was 
turned off to be reflected in printer operation when the 
power switch is turned on again. 

[0004] When an external reset signal is applied from 30 
a host computer or other connected device, however, 
the reset operation is executed immediately to reinitial- 
ize the printing apparatus. As a result, the shutdown 
process implemented when the power switch is turned 
off cannot be executed. Some of the problems associ- 35 
ated with this reset method when applied in an ink jet 
printer are described below. 

[0005] Ink jet printers, which print by ejecting ink from 
an ink jet head onto a print medium, require regular 
maintenance, that is, cleaning the ink jet head nozzles, 40 
in order to sustain reliable ink jet head operation. Such 
regular cleaning is needed to prevent such problems as 
clogged nozzles resulting from ink drying and becoming 
viscous inside the nozzles. 

[0006] This cleaning process is generally managed 45 
based on a timer and is implemented with different lev- 
els depending on how much time has passed since the 
last cleaning operation, and ink jet head capping. This 
means that storing this timer value when the power is 
. turned off enables the next cleaning operation to be so 
more appropriately performed. It is also possible to 
record such counter values as an ink end counter, which 
is indicative of how much ink remains, and a print pass 
counter, which is indicative of the print volume and can 
be used as a guide to mechanical parts wear. These ss 
counters are used as a guide to maintenance require- 
ments, including parts replacement. 
[0007] When POS printers, network printers, and 



other printing devices that are controlled by a host com- 
puter are remotely located, full remote control of printing 
device operation must be possible. This includes the 
ability to control, by means of an external reset signal, 
execution of an initialization process that is essentially 
the same as the initialization process performed in 
response to an internal reset signal as is generated 
when the, power switch is turned on. 
[0008] An external reset signal can, however, be 
issued at various times, including when the host compu- 
ter is turned on, when the operating system boots up, 
when an application boots up, and when an application 
starts printing. As a result, multiple reset signals can be 
sent to the printer at relatively short intervals depending 
upon the computer type, application, and printer driver. 
[0009] In such cases as the above, conventional print- 
ers do not have the opportunity to store the counter val- 
ues, time information, and other maintenance 
information, and this information is therefore lost. 
Cleaning and parts replacement may therefore not 
occur as needed, and problems with print quality and 
printer breakdown may result. 

[001 0] Loss of print quality has therefore been pre- 
vented by performing the head cleaning process at a 
high (worst-case) level every time an external reset sig- 
nal is received. In most case, however, this consumes 
more ink than is really necessary, and thus increases 
the operating cost of the printer. The number of 
expended ink cartridges also increases, which is obvi- 
ously not desirable in terms of resource conservation 
and environmental protection. 

[001 1 ] It is therefore an object of the present invention 
to provide a printer capable of performing a process 
equivalent to the power-on reset operation when an 
external reset signal is applied to it. Another object of 
the invention is to provide a method of resetting such 
printer; which allows to save printer status data even if 
an external reset signal is received. 
[0012] These objects are achieved with a printer as 
claimed in claim 1 and a method as claimed in claim 16, 
respectively. Preferred embodiments of the invention 
are subject-matter of the dependent claims. 
[001 3] When a printer according to the present inven- 
tion receives an external reset signal, rt first stores spe- 
cific printer status information. Subsequently, with a 
sufficient time delay after receipt of the external reset 
signal, performs a reset operation, which is the same or 
similar to that performed in response to a power-on 
reset signal. 

[001 4] The present invention is particularly suitable for 
an ink jet printer requiring ink jet head cleaning. In such 
case the reset operation includes reading the stored 
status information to select the most appropriate clean- 
ing process level based on the stored information, and 
then performing the selected cleaning process. 
[0015] These and other objects and features of the 
present invention will be readily understood from the fol- 
lowing detailed description of a preferred embodiment 
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thereof with reference to the accompanying drawings, in 
which like parts are designated by like reference numer- 
als and in which: 

Fig. 1 is a schematic perspective view of the 

basic structure of a printer according to a 
preferred embodiment of the present 
invention; 

. Fig. 2 is a schematic sectional view through the 

printing position in the printer; 

Fig. 3 is a schematic illustration of various posi- 

tions of the ink jet head of the printer; 

Fig. 4 is a block diagram of a control system in 

the printer; 

Fig. 5 is a flow chart illustrating generation of an 

internal reset signal in response to, an 
external reset signal; 

Fig. 6-8 are a flow charts illustrating a process of 
ink jet head cleaning; 

Fig. 9 is a timing chart used to describe the 

operation of the. control system when 
cleaning history information is written 
normally to memory; 

Fig. 1 0 shows timing charts used to describe the 

operation when cleaning history informa- 
tion is (A) not or (B) insufficiently written 
to memory; and 

Fig. 11 is a flow chart illustrating an operation 

whereby different cleaning levels are 
used when the head nozzles are not 
capped. 

[001 6] The basic structure of a preferred embodiment 
of an the present invention will first be described beiow 
with reference to Fig. 1 and Fig. 2. Fig. 1 is a perspec- 
tive view of an ink jet printer while Fig. 2 is sectional 
view at a printing position of the printer. The printer 
shown may be used as a stand-alone printer or as the 
printing unit of any type of printing apparatus including 
the printing unit in combination with other components. 
In both cases the printer shown will be mounted in some 
housing. Because the present invention does not 
impose any particular restrictions on such housing, a 
housing is neither shown nor explained any further. 
[001 7] Printer 1 according to the present embodiment 
is a serial printer which prints by means of an ink jet 
head 2 and ink tank 3 mounted on a box-like carriage 4, 
which travels bidirectionally in a line scanning direction 
for printing. The ink jet head 2 and ink tank 3 are typi- 
cally a cartridge which can be loaded into and removed 



from the carriage 4 by opening a top cover 41 of the car- 
riage. 

[0018] So that it can move bidirectionally on a linear 
path lengthwise to a frame 5, the carriage 4 is sup- 

s ported such that one side thereof can slide freely on a 
guide shaft 6 and the opposite side can slide freely on 
the top of a guide plate 7. Both the guide shaft 6 and 
guide plate 7 are disposed between right and left side 
walls 5a and 5b of the frame 5. 
10 [0019] A drive pulley 8a is mounted at one end of the 
front wall 5c of the frame 5, and a driven pulley 8b is 
mounted at the other end. A carriage motor 8d is 
mounted at the front wall 5c of the frame 5 and con- 
nected to the drive pulley 8a. A timing belt 8c connects 

is the two pulleys 8a and 8b, and is also connected to the 
front of the carriage 4. As a result, when the drive pulley 
8a is turned by the carriage motor 8d, the drive pulley 8a 
drives the timing belt 8c ( and the carriage 4 is moved by 
the timing belt 8c along the guide shaft 6. 

20 [0020] An automatic paper feeding mechanism 1 0 for 
supplying a cut sheet form 100 is provided in front of the 
frame 5. The automatic paper feeding mechanism 10 
comprises a cassette 1 1 , a feed roller 12, a power trans- 
fer mechanism 13, and a paper path 14. The cassette 

25 11 holds a plurality of cut sheet forms 100. The feed 
roller 12 feeds the cut sheet forms 100, one sheet at a 
time, from the cassette 11 into the paper path 14. The 
power transfer mechanism 13 (indicated by double dot- 
ted lines in the figure) transfers drive power to the feed 

30 roller 12. The paper path 14 guides the cut sheet form 
100 from the cassette 1 1 to a position from which a cut 
sheet transport mechanism 20 inside the frame 5 can 
further transport the form to a printing position. The 
power transfer mechanism 13 therefore comprises a 

35 clutch mechanism whereby the power transfer mecha- 
nism 1 3 is held in an off (disconnected) state during nor- 
mal printing -operations,- switches to an on (connected) 
state only when necessary, and thereby transfers drive 
power to the feed roller 12 as needed. 

40 [0021] The cut sheet transport mechanism 20 in the 
frame 5 comprises a cut sheet insertion opening 23, 
which is defined by a pair of upper and lower guide 
plates 21 and 22. When a cut sheet form 100 is fed by 
the automatic paper feeding mechanism 1 0 to the cut 

45 sheet insertion opening 23, it is then grasped by a trans- 
port roller 24. The transport roller 24 then transports the 
cut sheet form 100 through a transportation path 
defined by a guide plate 25, which is mounted opposite 
to the ink jet head 2. The cut sheet form 100 is then car- 

50 ried by another transport roller 26 through and out of a 
paper exit 27 at the back of the frame. 
[0022] A transportation motor 28 mounted at the back 
side of the frame 5 powers the cut sheet transport 
mechanism 20. Torque from the transportation motor 28 

55 is transferred through a gear set to a transportation 
roller shaft 29, and then by the transportation roller shaft 
29 and another gear set on the opposite end to another 
transportation roller shaft 32. 
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[0023] The carriage 4 is thus driven bidi recti onally 
through a predetermined printing area so that the ink jet 
head 2 mounted on the carriage 4 prints on the surface 
of the cut sheet form 100 transported to the printing 
position as described above. In printer 1 according to 
the present embodiment of the invention, the carriage 4 
can also move outside the printing area to a position 
near the side wall 5a of the frame 5. The area outside 
the printing area includes a home position for the ink jet 
head 2, a cleaning position whereat ink jet head 2 clean- 
ing is performed, and a cut sheet form supply position 
whereat the automatic paper feeding mechanism 10 is 
driven to supply a form to the printing position. 
[0024] A head capping mechanism 51, intake pump 
mechanism 52, and clutch mechanism 53 are disposed 
between the frame side wall 5a and the guide plate 25 
defining the printing position. The head capping mecha- 
nism 51 serves to cap the nozzles of the ink jet head 2. 
The intake pump mechanism 52 is used for suctioning 
and collecting waste ink from the ink jet head 2 and 
head capping mechanism 51 . The clutch mechanism 53 
is used for connecting and disconnecting the power 
transfer mechanism 13 of the automatic paper feeding 
mechanism 10. 

[0025] The positions whereat the carriage 4, and thus 
the ink jet head 2, stops moving, and the operations per- 
formed at each of those positions, are shown in Fig. 3 
and described below. It should be noted that carriage 4 
movement can be detected by various known means, 
including a photosensor or a mechanical rriicroswitch, 
and the carriage 4 can be stopped at each position 
based on the returned detection signals. 
[0026] As shown in Fig. 3, the carriage 4 has a plural- 
ity of stopping positions arranged in sequence from the 
edge of the printing area A toward the side wall 5a of the 
frame 5. The stopping positions shown in Fig. 3 and 
described below are the pump power shut^off position P, 
the pre-eject or flushing position F, the evacuation intake 
position K, the home position HP, and the pump power- 
on position R. 

Pump power shut-off position P 

i 

[0027] This is the position at which drive power from 
the transportation motor 28 is switched from the intake 
pump mechanism 52 to the cut sheet transport mecha- 
nism 20 to stop intake pump mechanism 52 operation. 

Flushing position F 

[0028] This is the position at which all nozzles of the 
ink jet head 2 are flushed by a preliminary ink ejection 
operation. Flushing ejects ink of which the viscosity has 
increased ("high viscosity ink" below) from any unused 
nozzles, for example. The ink jet head 2 nozzles are 
located opposite to the head capping mechanism 51 in 
this position, and ink droplets flushed from the nozzles 
are captured by the head capping mechanism 51 . 



Evacuation intake position K 

[0029] The ink jet head 2 nozzles are capped by the 
head capping mechanism 51 in this position. This is 
5 where the intake pump mechanism 52 evacuates cap- 
tured ink from the head capping mechanism 51 . 

Home position HP 

10 [0030] This is the default position for the carriage 4, 
that is, this is where the carriage 4 is positioned after the 
power is turned on. The ink jet head 2 is also covered by 
the head capping mechanism 51 in this position. Cap- 
ping the nozzles prevents such problems as an increase 

is of the viscosity of the ink as a result of evaporation of an 
ink solvent from inside the nozzles, and ink meniscus 
retraction. A cut-sheet form is supplied to the printing 
position after the carriage 4 is returned to the home 
position HP. 

20 

Pump power-on position R 

[0031] This is the position at which drive power from 
the transportation motor 28 is switched from the cut 

25 sheet transport mechanism 20 to the intake pump 
mechanism 52 to enable intake pump mechanism 52 
operation. It is to be noted that when the carriage has 
moved to pump power-on position R and drive power 
switched as indicated, the drive power stays switched to 

30 the intake pump mechanism 52 when the carriage 
returns. When the carriage then moves in the direction 
toward printing area A the drive power is switched back 
to the transportation motor 28 as the carriage passes 
pump power shut-off position P A 

35 [0032] It should be noted that the ink jet head 2 is 
capped by the head capping mechanism 51 throughout 
the range from the evacuation ! intake 1 position K to the 
pump power-on position R. As indicated in Fig. 3, this is 
referred to as the "capping area" below. 

40 [0033] The operation performed at each of the above- 
described stopping positions is controlled by a control 
device, typically comprising a CPU. A block diagram of 
a control system of printer 1 according to the present 
embodiment is shown in Fig. 4. As shown in Fig. 4, the 

45 printer 1 comprises a printing mechanism 90, the con- 
trol device (CPU) 61, and a reset signal processing unit 
70. 

[0034] The printing mechanism 90 includes a mecha- 
nism for moving the carriage 4, on which the ink jet head 

so 2 is mounted as described above, to a specific position. 
[0035] The CPU 61 controls the printing mechanism 
90 and an ink system 80 described below. 
[0036] The reset signal processing unit 70 handles 
resetting the printer 1 based on an external reset signal 

55 Vrst received from a host computer 65. When a reset 
signal Vrst is received, the reset signal processing unit 
70 supplies an external reset indicating signal VQ to the 
CPU 61 to notify the CPU 61 that an external reset sig- 
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nal was received. After waiting a specific delay period 
T3 from receipt of the reset signal Vrst, the reset signal 
processing unit 70 then generates an internal reset sig- 
nal Vr and applies it to the CPU 61 to reset the CPU 61 . 
[0037] The control system of printer 1 further com- 
prises a non-volatiie memory (non-volatile RAM) 62, a 
real-time clock (RTC) 63, a working memory (RAM) 66, 
and a ROM 67 for storing a control program. 
[0038] The non-volatile RAM 62 is typically an EEP- 
ROM or other non-voiatile rewritable memory device for 
storing printer status information after the CPU 61 rec- 
ognizes the external reset indicating signal V0. This 
printer status information includes at least a cleaning 
history The RTC 63 is a dock device whereby a current 
time value can be obtained. 

[0039] When the reset signal processing unit 70 thus 
receives a reset signal Vrst from the host computer 65, 
which is connected to the printer 1 by an interface cable 
or other device enabling printer-host communication, it 
sequentially outputs an external reset indicating signal 
V0 and internal reset signal Vr. 

[0040] The CPU 61 is connected to working RAM 66, 
non-volatile RAM 62, ROM 67, and RTC 63. When the 
CPU 61 detects the signal V0, it loads the program 
described below from ROM 67 to working RAM 66 to 
control the printer 1 based on the status history read 
from the non-volatile RAM 62. 

[0041] Based on the information read from ROM 67 
and non-volatile RAM 62, the CPU 61 instructs the ink 
system 80 to perform one of plural cleaning operations, 
which differ by the amount of ink consumption. In the 
present embodiment there are five ink consumption or 
cleaning levels defined as: cleaning level 1 (TCL1), 
cleaning level 2 (TCL2), cleaning level 3 (TCL3), flush- 
ing F, and dummy cleaning. The amount of ink con- 
sumed increases in the following sequence: dummy 
cleaning,.! lushing F, XCL1 , TCL2, TGL3 . No ink is con- 
sumed in the dummy cleaning process. 
[0042] The cleaning processes performed at cleaning 
levels TCL1, TCL2, and TCL3 include;, a process for 
suctioning ink from the nozzles to remove high viscosity 
ink and bubbles from the ink path; a so-called wiping 
process in which the head surface is cleaned by wiping 
with a rubber blade; and a so-called rubbing process in 
which the head surface is wiped with a sponge as may 
be further required. The specific content of, and condi- 
tions for selecting, each of these cleaning levels are 
described briefly below. 

Cleaning level TCL1 

[0043] If, based on cleaning history information read 
from the non-volatile RAM 62, less than 96 hours have 
elapsed since the ink jet head 2 was last cleaned at 
cleaning level TCL1 or greater, and 15 hours or more 
have elapsed since the ink jet head 2 was set to a stand- 
by mode, that is, since the ink jet head 2 was uncapped, 
cleaning level TCL1 is selected. At TCL1 , all ink inside 



an ink ejection chamber of the ink jet head 2 is suc- 
tioned, and a known amount of ink is therefore con- 
sumed. For purposes of comparison, ink consumption 
at this cleaning level TCL1 has a (relative) volume of 1. 

5 

Cleaning level TCL2 

[0044] Cleaning level TCL2 is selected if 96 hours or 
more and less than 1 68 hours have elapsed since the 
io last cleaning operation at cleaning level TCL1. This is 
again decided based on the cleaning history read from 
non-volatile RAM 62. The TCL2 level cleaning process 
suctions all ink from inside the head unit Ink consump- 
tion has a volume of 8 in this case. 

15 

Cleaning level TCL3 

[0045] Cleaning level TCL3 is selected if 1 68 hours or 
more have elapsed since the last cleaning operation at 
20 cleaning level TCL1. This is also decided based on the 
cleaning history read from non-volatile RAM 62. The 
TCL3 level cleaning process suctions all ink from inside 
the ink path. Ink consumption has a volume of 40 in this 
case. This cleaning process consumes the most ink in 
printer 1 . 

Flushing F 

[0046] The flushing F process is selected if less than 
30 15 hours have elapsed since the ink jet head 2 was 
uncapped. The flushing F process pumps the nozzles 
40 to 1000 times to simply eject ink from and near the 
nozzles. Ink consumption has a volume of 0.0025 to 
0.06 in this case. 

35 

Dummy cleaning 

[0047] After flushing F, dummy cleaning wipes the 
head surface, caps the head, and evacuates captured 

40 ink, but does not by itself consume ink. In a preferred 
embodiment of the invention,. this dummy cleaning can 
be enabled and disabled by means of a DIP switch 91 . 
[0048] In an exemplary printer 1 , the printing mecha- 
nism 90 is also initialized as part of these cleaning proc- 

45 esses. This initialization includes moving the carriage 4 
to the home position HP. 

[0049] As also shown in Fig. 4, the reset signal 
processing unit 70 comprises a reset detector 71 , a 
reset delay timer 72, and a reset signal generator 73. 

so [0050] When the reset detector 71 detects the exter- 
nal reset signal Vrst among the signals from the host 
computer 65, it outputs the external reset indicating sig- 
nal V0. The reset delay timer 72 outputs a delayed reset 
signal V1 after waiting a specific delay period from input 

55 of the external reset indicating signal V0. When the 
reset signal generator 73 receives the delayed reset sig- 
nal V1, it sends the internal reset signal Vr to the CPU 
61. 
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[0051 ] This internal reset signal Vr causes the CPU 61 
to perform the same initialization process performed 
when the power switch of the printer 1 is turned on. 
Applying the internal reset signal Vr to the CPU 61 thus 
causes an initialization process including initializing the 5 
printing mechanism 90, and initialization of the program 
and data cleanup in the working RAM 66. 
[0052] Fig. 5 is a flow chart of the process from receiv- 
ing the external reset signal Vrst from the host computer 
to the output of the internal reset signal Vr to the CPU 10 
61. 

[0053] As shown in Fig. 5, when the reset detector 71 
detects the external reset signal Vrst (step ST21), it out- 
puts the external reset indicating signal V0 (step ST22). 
Triggered by signal V0, the reset delay timer 72 then 15 
starts (step ST23). When a predetermined period has 
passed, reset delay timer 72 outputs the delayed reset ] 
signal V1 (step ST24) to the reset signal generator 73. 
The reset signal generator 73 then sends the internal 
reset signal Vr to the CPU 61 (step ST25). 20 
[0054] The reset detector 71 outputs the external 
reset indicating signal V0 to the reset delay timer 72 and 
to the CPU 61. As noted above, signal V0 triggers reset 
delay timer 72 operation. During this preset delay period 
after the reset delay timer 72 is triggered, the internal 25 
reset signal Vr is not supplied from the reset signal gen- 
erator 73 to the CPU 61 . Note that this preset delay 
period is 100 ms in an exemplary embodiment of the 
invention. The external reset indicating signal V0, how- 
ever, is applied to the CPU 61 at the same time it is sent 30 
to the reset delay timer 72. As a result, the CPU 61 
knows that an external reset signal Vrst as been 
received from the host computer 65. 
[0055] The CPU 61 thus has a grace period between 
when it receives the external reset indicating signal V0 35 
(knows that a reset signal Vrst has been received) and 
when the internal reset signal Vr is output: This grace 
period is used for the CPU 61 to record certain informa- 
tion in the non-volatile RAM 62, including for example, 
printer status information and that an external reset sig- 40 
nal Vrst was received. 

[0056] Printer status information includes, for exam- 
ple, the following: status information relating to mechan- 
ical components, including the carriage position and ink 
cartridge presence; current time; an ink end counter as 
value indicative of how much ink remains; and informa- 
tion relating to the cleaning process performed during 
the last reset operation. 
* [0057] It will be obvious to one with ordinary skill in the 
art that the CPU 61 can store printer status information so 
in the non-volatile RAM 62 independently of any timing 
referenced to this external reset indicating signal V0, 
including, for example, periodically at a predetermined 
time interval or after a cleaning process. In this case, 
the time each cleaning process was performed can be ss 
recorded or each cleaning level, or can be recorded for 
only specific cleaning levels. For example, the time 
could be recorded only when cleaning at cleaning level 



TCL1 or above (TCL2, TCL3) is performed. Status infor- 
mation recorded at a regular interval can also include, 
for example, the time when the nozzles were uncapped, 
and a print pass counter indicative of the print volume. If 
an external reset signal Vrst is detected during status 
information recording at a specific interval or after a 
cleaning process is completed, it is still possible to finish 
recording the status information in the grace period 
before the internal reset signal Vr is received. 
[0058] Figs. 6 to 8 are flow charts used below to 
describe the cleaning processes of printer 1 according 
to the preferred embodiment of the present invention. 
[0059] Referring to Fig. 6, when the CPU 61 detects 
the external reset indicating signal V0 is applied from 
reset detector 71 (step ST1), it reads the current time 
from the RTC 63 as the reset time (step ST2), and then 
writes the printer status information to non-volatile RAM 
62 (step ST3). When the internal reset signal Vr is then 
detected, the printer is reset according to the same 
reset procedure performed when the power switch is 
turned on. As a result of this an initialization process is 
performed. In the first step in this process, ST5, the 
CPU 61 reads the. current time from RTC 63. Then it 
reads the printer status information from non-volatile 
RAM 62 (step ST6). 

[0060] Referring to Fig. 7, CPU 61 then determines 
whether the required information is recorded in non-vol- 
atile RAM 62 (step ST7). If the CPU 61 is not functioning 
normally for some reason, or the status information 
could not be written to the non-volatile RAM 62 due to 
some problem, the procedure branches to step ST14. 
The TCL3 level cleaning process is then performed 
(step ST14) as described above, and printing occurs in 
stepST15. 

[0061] If the required information was successfully 
read (ST7 returns YES), inspection information is 
checked, that is, a checksum operation is performed, 
(step ST8). The result of the checksum operation is then 
evaluated (step ST9). 

[0062] If because of some problem data writing to 
non-volatile RAM 62 could not be completed within the 
delay period generated by the reset delay timer 72, or 
there is an error in the history data, (ST9 = NO), control 
moves to step ST13. At step ST13 the cleaning history 
is checked for any block in which the inspection informa- 
tion is normal (in which no error is detected), and an 
appropriate cleaning level is selected. For example, if 
the time or level of the last cleaning operation is not 
recorded, or if some of the information is valid but the 
level of the last cleaning operation is not known, clean- 
ing level TCL3 is selected and performed. When the 
selected cleaning process is completed, printing occurs 
in step ST1 5. 

[0063] If all checksum values are normal and step ST9 
returns YES, the interval between the reset time at 
which the last signal V0 was input and the time at which 
the current signal V0 was input is compared with a spe- 
cific value X (step ST10). Note that this interval is indi- 
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cated as (t2 - 19) in Fig. 9. 

[0064] If this reset interval is less than X, for example, 
is several seconds, it is assumed that the user is pur- 
posefully instructing a full reset operation, that is, 
wishes an initialization level, i.e., TCL3 level cleaning s 
process to be performed. The procedure therefore 
branches to ST12, and a TCL3 level cleaning process is 
performed. Printing then occurs in step ST15. 
[0065} If the reset interval is sufficiently long ((t10 - 12) 
in Fig. 9) in ST10, an appropriate cleaning level is io 
selected in step ST11. Printing then occurs in step 
ST15. 

[0066] A process for selecting an appropriate cleaning 
level in step ST11 is shown in Fig. 8. 
[0067] The interval between the time of the last clean- 75 
ing operation read from non-volatile RAM 62, and the 
time of the last reset read that had been read from the 
RTC 63 after resetting, and the interval between the rest 
time read from the non-volatile RAM 62, and the time of 
the fast reset, are first calculated in step ST31 . 20 
[0068] These calculated intervals are then used to 
determine whether a condition 1 is fulfilled, that is, 
whether the time elapsed since cleaning at cleaning 
level TCL1 or greater is less than 96 hours, and the ink 
jet head has been uncapped for less than 15 hours. If 25 
condition 1 is fulfilled, the procedure branches to step 
" ST37. The carriage 4 is then moved to the flushing posi- 
tion F, and the ink jet head 2 is cleaned using the flush- 
ing process (step ST37). The status of the dummy 
cleaning DIP switch 91 is then detected in step ST38. If 
and only if dummy cleaning is enabled, the dummy 
cleaning process is also performed (step ST39) before 
printing (step ST15). If dummy cleaning is not enabled, 
printing (step ST15) begins after flushing is finished. 
[0069] If condition 1 is not met in step ST31 , it is deter- 
mined whether a condition 2 is fulfilled, that is, if less 
than 96 hours have elapsed since a cleaning operation 
at cleaning level TCL1 or greater, and the ink jet head 
has been uncapped for 15 hours or more (step ST32). If 
condition 2 is met, the ink jet head is cleaned at cleaning 
level TCL1, that is, the cleaning level with the next to 
least ink consumption (step ST36). Printing then begins 
after TCL1 cleaning is completed (step ST15). 
[0070] If condition 2 is not met in step ST32, it is deter- 
mined whether a condition 3 is fulfilled, that is, if 
between 96 and 168 hours have elapsed since a clean- 
ing operation at cleaning level TCL1 or greater (step 
ST33). If condition 3 is met, the ink jet head is cleaned 
at cleaning level TCL2, that is, the cleaning level with 
the second highest ink consumption (step ST35). Print- 
ing then begins after TCL2 cleaning is completed (step 
ST15). 

[0071] If condition 3 is not met in step ST33, that is, 
more than 168 hours have elapsed since a cleaning 
operation at cleaning level TCL1 or greater, the ink jet 
head is cleaned at cleaning level TCL3, that is, the 
cleaning level with the highest ink consumption (step 
ST34). Printing then begins after TCL3 cleaning is com- 



pleted (step ST15). 

[0072] Fig. 9 is a timing chart of the operation when 
the cleaning history information is written correctly to 
the non-volatile RAM 62. 

[0073] When the reset detector 71 detects an external 
reset signal Vrst at time tO, it outputs external reset indi- 
cating signal V0 to CPU 61 and reset delay timer 72 at 
time t1. This signal V0 triggers CPU 61 to read time t2 
as the reset time, and store the printer status informa- 
tion in non-volatile RAM 62 at time t3. 
[0074] When reset delay timer 72 times out after 
counting delay period T3, it supplies delayed reset sig- 
nal V1 to reset signal generator 73. When the operation 
is normal, writing to non-volatile RAM 62 can be accom- 
plished within delay period T3. When the delayed reset 
signal V1 is input to reset signal generator 73, it outputs 
the internal reset signal Vr to CPU 61 at time t5. This 
internal reset signal Vr causes the CPU 61 to reset. In 
the initialization process after being reset, the CPU 61 
reads current time t6 from RTC 63, and then reads the 
required information from non-volatile RAM 62 at time 
t7. The appropriate cleaning level is then selected 
based on the read information. 

[0075] Timing charts of the operation when the clean- 
ing history information is not written or not correctly writ- 
ten to the non-volatile RAM 62 are shown in Figs. 10(A) 
and 10(B), respectively. 

[0076] As described above, cleaning at cleaning level 
TCL3 is performed in step ST14 (Fig. 7) when it is deter- 
mined in step ST7 that the information read from non- 
volatile RAM 62 is not appropriate, that is, that the CPU 
61 was not functioning normally or that the cleaning his- 
tory information was not written correctly to the non-vol- 
atile RAM 62 for some reason. Fig. 10(A) is a timing 
chart for a sequence in which internal reset signal Vr is 
output without the rest time being read from RTC 63 and 
without cleaning history information having been written 
to non-volatile RAM 62. 

[0077] The cleaning history information blocks indi- 
cated by the checksum operation to be normal are 
detected, and an appropriate cleaning process is 
selected, in step ST13 (Fig. 7) as described above 
when in ST9 it is determined that writing the history 
information could not be completed within delay period 
T3, or there is an error in part of the information. Fig. 
1 0(B) is a flow chart of an operation for this case. In this 
case, information is read from RTC 63 and non-volatile 
RAM 62 in the same manner as when the information 
stored in non-volatile RAM 62 is normal. 
[0078] A further cleaning level is provided in the 
present invention to handle those cases in which the ink 
jet head 2 nozzles are not capped when a subsequent 
reset signal is received. This makes it possible to sepa- 
rately control the cleaning process based on whether 
the nozzles are capped or are not capped when reset 
signals are successively received. Compared with when 
the nozzles are capped, the viscosity of ink in the noz- 
zles is typically higher when the nozzles are uncapped 
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immediately before a reset command is received. This 
makes it preferable to provide another cleaning level in 
addition to the normal cleaning levels for use in such 
cases. A cleaning level for use when the nozzles are not 
capped when a reset is requested, referred to below as 5 
uncapped cleaning, can be provided by, for example, 
increasing the number of wiping or rubbing operations, 
or changing the selection conditions for one or more 
normal cleaning levels. In the present embodiment, for 
example, cleaning levels for uncapped cleaning are w 
achieved by shortening the interval from the last clean- 
ing operation at cleaning level TCL1 or above. 
[0079] Fig. 11 is a flow chart of a control process for 
this case. Note that this flow chart includes a step for 
printer initialization when the power switch is turned on. 15 
When a reset signal is sent to the CPU 61, the printing 
mechanism 90 is initialized (step ST41). In step ST42, it 
is determined whether the reset signal is an internal 
reset signal Vr generated in response to an external 
reset signal Vrst, or is a reset signal generated because 20 
the power switch was turned on. As noted above, this 
determination can be made by reading the status infor- 
mation stored in the non-volatile RAM 62. 
[0080] If the reset signal is a power-on generated sig- 
nal, the procedure advances to step ST43 for cleaning 25 
process selection. This selection chooses flushing or 
cleaning levels 1 to 3 (TCL1 - TCL3) based on the status 
information from non-volatile RAM 62 and the condi- 
tional evaluations described with reference to the flow 
chart in Fig. 8. The selected cleaning operation is then 30 
performed in step ST44. 

[0081 ] However, if the reset signal sent to the CPU 61 
is generated in response to an external reset signal Vrst 
(step ST42 returns YES), it is determined whether 
cleaning for uncapped nozzle is required (step ST45). 35 
This determination can be made based on the time 
elapsed from the power-on time of the last reset. For 
example, if the elapsed time is more than one second, it 
can be determined that uncapped cleaning is needed. 
The appropriate cleaning level meeting specific clean- 40 
ing conditions defined for when the head is not capped 
can then be selected (step ST46), and the selected 
cleaning operation performed (step ST47). 
[0082] These cleaning levels can be the same as the 
regular cleaning levels described above while simply 45 
changing the selection conditions. For example, clean- 
ing level TCL1 may be selected for uncapped cleaning 
when the time since the last cleaning operation at TCL1 
or greater is less than 12 hours; TCL2 may be selected 
when the elapsed time is between 1 2 and 84 hours; and so 
TCL3 may be selected when the elapsed time is 84 
hours or more. Note that as in step ST43, the elapsed 
time can be calculated by referencing the information 
stored in non-volatile RAM 62. 

[0083] When an external reset signal Vrst is received ss 
by printer 1 of the preferred embodiment of the present 
invention as described above, an external reset indicat- 
ing signal V0 is first applied to the CPU 61 and then an 



internal reset signal Vr is applied after a predetermined 
delay period. As a result, the CPU 61 has a chance to 
write the status of the printer 1 at the time the external 
reset indicating signal V0 was received, as well as the 
past cleaning history to non-volatile RAM 62 before the 
printer 1 is reset. This enables the information stored in 
non-volatile RAM 62 to be referenced during the initiali- 
zation process following printer 1 resetting so that the 
ink jet head 2 can be cleaned using a cleaning level 
appropriate to the condition of ink in the head. 
[0084] It is therefore possible to perform a cleaning 
process appropriate to the interval between reset sig- 
nals when an external reset signal Vrst is sent by the 
host computer 65 at short intervals. It is therefore possi- 
ble to avoid cleaning the ink jet head at the initialization 
level, that is, at cleaning level TCL3 in the above 
description, every time an external reset signal is 
received. Consumption of unnecessary large amounts 
of ink can thus be prevented. 

[0085] It should be noted that the external reset indi- 
cating signal V0 can be a signal applied to the Non 
Maskable Interrupt (NMI) pin of the CPU 61 . The inter- 
nal reset signal Vr can also be a signal forcibly applied 
to the reset RST pin of the CPU 61 . 
[0086] In addition, cleaning at the initialization level is 
forced in a printer 1 according to the present embodi- 
ment when the interval between reset times is less than 
a predetermined time X. This makes it possible to 
accommodate successive reset signals output purpose- 
fully by the user or due to an error. 
[0087] When all or just part of the history information 
could not be written to the non-volatile RAM 62 within 
the allotted delay period, a printer 1 according to the 
present embodiment can still determine or estimate the 
appropriate cleaning level based on whatever history 
information is valid by individually checking the validity 
of each history information unit or block. It is therefore 
possible to reduce ink consumption as much as possi- 
ble, while also avoiding loss of print quality due to defi- 
cient cleaning, because the appropriate cleaning level is 
determined based only on history information detected 
to be valid. 

[0088] After the flushing process printer 1 according 
to the present embodiment can perform a dummy 
cleaning process that is substantially the same as the 
initialization level cleaning process but without consum- 
ing any ink. The user can thus be made clearly aware 
that the printer 1 received and executed reset signal 
Vrst even though initialization level cleaning is not actu- 
ally performed. The user can thus be prevented from 
worrying unnecessarily that head cleaning was not per- 
formed. 

[0089] Whether this dummy cleaning process is per- 
formed or not can be controlled by means of a prefera- 
bly externally accessible DIP switch 91 on the printer 1. 
The user can thus choose to enable the dummy clean- 
ing process or not. 

[0090] While non-volatile RAM is used for storing his- 
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tory information in a preferred embodiment of the 
present invention, a hard disk or other type of non-vola- 
tile storage device can be used. 

[0091] Furthermore, while a 'DIP switch is used for 
enabling and disabling the dummy cleaning process, 
the invention is not limited thereto. A control command 
sent from the host computer, for example, can also be 
used. 

[0092] In a preferred embodiment of the invention the 
cleaning level used after a reset operation is determined 
by reading information stored in non-volatile RAM 62, 
and referencing the ink jet head standby time and time 
elapsed since the last cleaning operation at cleaning 
level TCL1 or above. It will obviously be possible, how- 
ever, to reference other status information to condition- 
ally select the appropriate cleaning level. The cleaning 
level can be conditionally selected, for example, based 
on a print pass counter indicative of the print volume, 
and the time elapsed since the last cleaning operation 

' at cleaning level TCL1 or above. If a reset operation is 
effected during cleaning, it is alternatively possible to 
reference information about the cleaning operation in 
progress when the reset was effected, and perform a 
cleaning operation of the same level or higher. 
[0093] In addition, it is not always necessary to obtain 
the reset time in a printer according to the invention, and 

" this step can be specifically omitted when there is little 
chance of successive external reset signals. On the 
other hand, when there is a chance of frequent external 
reset signals being generated by the software applica- 
tions, for example, reading the time from the RTC 63 is 
unnecessary immediately after resetting. In this case, it 
is sufficient to read the time from the RTC 63 when 
reading data from the non-volatile RAM 62. 
[0094] While the elapsed time from the last cleaning 
operation is determined by reading the current time 
from the RTC 63 , the current time is not always neces- 
sary as long as the time since the last cleaning opera- 
tion can be determined. For example, the elapsed time 
can be determined by having the control device restart 
an RTC or other clock device after each cleaning oper- 
ation to measure the time between cleaning operations. 
[0095] The present invention has been described as 
recording to non-volatile memory information related to 
the cleaning process in progress when a reset is 
effected during cleaning. When the next cleaning oper- 
ation is selected, however, it is also possible to select a 
cleaning level of the same or stronger level, and thereby 
prevent a loss of print quality and other associated prob- 
lems resulting from an insufficient cleaning process 
being selected. 

[0096] A printer and control method for resetting the 
printer according to the present invention can thus per- 
form a process identical to the power-on reset opera- 
tion, when a reset is requested from a host computer. 
That is, when a reset signal is received, various pieces 
of printer status information are written to a non-volatile 
memory and a hardware reset is then performed to 



assure operational reliability. After the reset, the infor- 
mation written to non-volatile memory is then read to 
perform the appropriate process. It is therefore possible 
for head cleaning, parts replacement, and other mainte- 
5 nance tasks to be appropriately performed, and thus 
achieve a high reliability printing apparatus. 

Claims 

10 . 1 . A printer comprising: 

power switch means; 

input means for receiving an external print data 
and control signal including an external reset 
is signal (Vrst); 

non-volatile memory means (62) for storing 
printer status information; 
control means (61, 80) for controlling printer 
operation, including writing printer status infor- 
20 mation to and reading printer status informa- 

tion from said non-volatile memory means and 
for effecting an initialization process based on 
the read status information, and 
reset means (61 , 70) responsive to said exter- 
25 nal reset signal (Vrst) as well as to said power 

switch means being turned on for causing said 
control means (61 , 80) to perform said initiali- 
zation process; 

characterized in that said reset means (61, 
30 70) comprises reset signal processing means 

(70) responsive to said external reset signal 
(Vrst) for applying an external reset indicating 
signal (V0) to the control means (61, 80), for 
generating an internal reset signal (Vr) time 
35 delayed with respect to said external reset indi- 

cating signal (V0) and for applying said internal 
reset signal to the control means, the control 
means being responsive to said external reset 
indicating signal (V0) for writing said status 
40 information to said non-volatile memory means 

(62) and being responsive to said internal reset 
signal (Vr) for effecting said initialization proc- 
ess. 

45 2. The printer as set forth in claim 1 , wherein said 
printer status information includes information that 
an external reset signal (Vrst) was received. 

3. The printer as set forth in claim 1 or 2 further corn- 
so prising an ink jet head (2), wherein said control 

means (61, 80) includes an ink jet head cleaning 
mechanism (80) adapted to perform one of a plural- 
ity of cleaning processes selected depending on 
said status information read from said non-volatile 
55 memory means (62). 

4. The printer as set forth in claim 3, wherein said plu- 
rality of cleaning processes include an initialization 
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level cleaning process (TCL3) in which a certain 
amount of ink is ejected from the ink jet head (2), 
and a dummy cleaning process, which is substan- 
tially the same as said initialization level cleaning 
process but in which no ink is ejected from the ink $ 
jet head. 

5. The printer as set forth in claim 4, further compris- 
ing means for selectively enabling or disabling the 
dummy cleaning process. 10 

6. The printer as set forth in any one of claims 3 to 5, 
wherein said status information includes the time at 
which a certain one (TCL1) of said plurality of * 
cleaning processes was performed, and 75 



7. The printer as set forth in claim 6, wherein said sta- 
tus information includes the time at which the exter- 
nal reset indicating signal (VO) was applied, this 

" time being used as said current time for calculating 
said time difference. 

8. The printer as set forth in any one of claims 3 to 6 
further comprising a capping mechanism (51) for 
capping the nozzles of said ink jet head (2) during 
rest periods,, said status information including the 
time at which the ink jet head is uncapped. 

9. The printer as set forth in any one of claims 3 to 8, 
> = wherein = said control means (61; 80) ^comprises 

detection means to detect whether said non-volatile 
memory means (62) has said status information 
stored therein and, if so, whether the read status 
information is valid, said control means being 
adapted to select a predetermined one (TCL3) of 
said plurality of cleaning processes in response to 
said detection means detecting that said status 
information is not stored or the stored status infor- 
mation is invalid. 

1 0. The printer as set forth in claim 9, wherein said sta- 
tus information is composed of a plurality of status 
information units and validation information for each so 
unit, 



processes in response to status information 
units detected to be valid, if any. 

11. The printer as set forth in claim 10, wherein said 
control means (61 , 80) is adapted, to select said 
predetermined cleaning process (TCL3) when a 
predetermined one of said status information units 
is detected to be invalid. 

1 2. The printer as set forth in any one of claims 3 to 1 1 , 
wherein the control means (61 , 80) is adapted to 
write said status information to said non-volatile 
memory means (62) periodically at a given time 
interval. 

13. The printer as set forth in claim 12, wherein said 
status information includes the time period elapsed 
since the ink jet head (2) was uncapped. 

14. The printer as set forth in claim 12 or 13, wherein 
said status information includes a print pass coun- 
ter indicative of the printing volume. 

15. The printer as set forth in any one of claims 3 to 14, 
wherein the control means (61 , 80) is adapted to 
write, after each cleaning process, the time of the 
cleaning process to said non-volatile memory 
means (62). 

16. A method of resetting a printer having non-volatile 
memory means (62) for storing printer status infor- 
mation therein, said method comprising the steps 
of 

(a) generating an internal reset signal (Vr), 

(b) reading said status information in response 
to said internal reset signal; and 

(c) effecting an initialization process based on 
the read status information, and is character- 
ized by the further steps of 

(d) detecting receipt of an external reset signal 
(Vsrt) applied to the printer, 

(e) generating, in response to step (d) an exter- 
nal reset indicating signal (V0) and said inter- 
nal reset signal (Vr), the internal reset signal 
(Vr) being time delayed with respect to said 
external reset signal (Vrst) and said external 
reset indicating signal (V0), and 

(f) writing, in response to said external reset 
indicating signal (V0) and before generation of 
said internal reset signal (Vr) said status infor- 
mation to said non-volatile memory means 
(62). 

17. The method as set forth in claim 16, wherein said 
status information includes information that an 
external reset signal (Vrst) was received. 



said detection means is means for detecting for 
each status information unit whether it is valid 
or not, based on said validation information, ss 
and 

said control means (61 , 80) is adapted to select 
an appropriate one of said plurality of cleaning 



the control means (61, 80) includes means for 
calculating the time difference between the cur- 
rent time and the time said certain cleaning 
process was last performed, and for selecting 20 
one of said plurality of cleaning processes 
based on the calculated time difference. 
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18. The method as set forth in claim 16 or 17 for an ink 
jet printer having an ink jet head (2), wherein 

step (c) includes 

(c1 ) selected one of a plurality of cleaning proc- s 
esses depending on said status information 
read in step (b), and 

(c2) applying the selected cleaning process to 
the ink jet head (2). 

19. The method as set forth in claim 18, wherein said 
plurality of cleaning processes include an initializa- 
tion level cleaning process (TCL3) in which a cer- 
tain amount of ink is ejected from the ink jet head 
(2), and a dummy cleaning process, which is sub- 
stantially the same as said initialization level clean- 
ing process but in which no ink is ejected from the 
ink jet head. 

20. The method as set forth in claim 1 9 further compris- 
ing the step of selectively enabling or disabling said 
dummy cleaning process. 

21. The method as set forth in claim 18, 19 or 20, 
wherein said status information includes the time at 
which a certain one (TCL1) of said plurality of 
cleaning processes was performed, and wherein 
step (cl) comprises calculating the time difference 
between the current time and the time said certain 
cleaning process was last performed, and selecting 
one of said plurality of cleaning processes based on 
the calculated time difference. 



25. The method as set forth in claim 24, wherein said 
status information is composed of a plurality of sta- 
tus information units and validation information for 
each unit; 

step (b) includes detecting for each status infor- 
mation unit whether it is valid or. not, based on 
said validation information, and 
step (cl) includes selecting an appropriate one 
of said plurality of cleaning processes in 
response to status information units detected 
to be valid, if any. 

26. The method as set forth in claim 25, wherein step 
(d) includes selecting said predetermined cleaning 
process (TCL3) when a predetermined one of said 
status information units is detected to be invalid. 
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22. The method as set forth in claim 21, wherein said 
status information includes the time at which the 35 
external reset indicating signal (V0) was generated 
this time being, used as said current time for calcu- 
lating said time difference. 

23. The method as set forth in any one of claims 16 to 40 
22 for a printer further having capping mechanism 
(51) for capping the nozzles of said ink jet head (2) 
during rest periods, wherein said status information 
includes the time at which the ink jet head is 
uncapped. as 

24. The method as set forth in any one of claims 18 to 
23, wherein 

step (b) comprises detecting whether said non- so 
volatile memory means (62) has said status 
information stored therein and, rf so, whether 
the read status information is valid, and 
step (c1) comprises selecting a predetermined 
one (TCL3) of said plurality of cleaning proc- ss 
esses in response to step (b) revealing that 
said status information is not stored or the 
stored status information is invalid. 
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